The reversal of multidrug resistance in ovarian carcinoma cells by co-application of tariquidar and paclitaxel in transferrin-targeted polymeric micelles.
In this study, a transferrin (Tf)-modified polyethylene glycol-phosphatidyl ethanolamine (PEG-PE)-based micellar delivery system containing paclitaxel (PTX) and tariquidar (TRQ), a potent third generation P-gp inhibitor, was prepared. The nanoformulation was evaluated by targeting efficiency, cellular association, cellular internalization pathway and cytotoxicity for reversal of PTX resistance on two multidrug resistant (MDR) ovarian carcinoma cell lines, SKOV-3TR and A2780-Adr. PTX and TRQ are both hydrophobic compounds. They were successfully encapsulated into the micellar structure containing vitamin E as the encapsulation enhancer. The Tf-targeted micelles were internalized mainly via clathrin-dependent endocytosis by both cell lines. For SKOV-3TR, additional mechanisms including caveolin-dependent endocytosis and macropinocytosis were found to play a significant role. The PTX cytotoxicity against the SKOV-3TR and A2780-Adr MDR cells was increased significantly in the presence of micellar encapsulation. However, unlike the A2780-Adr cell line, the Tf-targeting effect was significant on SKOV-3TR cells when co-administrated with TRQ. Penetration of the Tf-targeted micelles in a cancer cell spheroid culture was also investigated.